Use of glucose-6-phosphate dehydrogenase as a new label for nucleic acid hybridization reactions.
We describe here a sensitive new procedure for detecting DNA hybridization by dot blots. The method utilizes DNA or oligonucleotide probes labeled with biotin, sulfone, or haptens that can be detected by glucose-6-phosphate dehydrogenase (G6PDH) conjugates. Biotin labeling of DNA gave the best sensitivity. G6PDH activity was revealed by staining or by bioluminescence using an FMN oxidoreductase and a luciferase from Beneckea harveyi. Bioluminescent detection offered better sensitivity and faster revelation than the colorimetric assay and was found to be very useful in visualizing single mutations in human DNA after hybridization with an allele-specific biotinylated oligonucleotide probe. Revelation can be performed using a luminometer, photographic films, or a very sensitive video camera. The detection is limited by the nonspecific binding of the labeled reagent (streptavidin or antibodies). This limit is similar to that obtained with other nonisotopic labeling procedures, but our method is faster and several hybridization reactions can be performed on the same support.